TNF induces neutrophil adhesion via formin-dependent cytoskeletal reorganization and activation of β-integrin function.
Although essential for inflammatory responses, leukocyte recruitment to blood vessel walls in response to inflammatory stimuli, such as TNF-α, can contribute to vascular occlusion in inflammatory diseases, including atherosclerosis. We aimed to further characterize the mechanisms by which TNF stimulates adhesive and morphologic alterations in neutrophils. Microfluidic and intravital assays confirmed the potent effect that TNF has on human and murine neutrophil adhesion and recruitment in vitro and in vivo, respectively. Inhibition of actin polymerization by cytochalasin D significantly diminished TNF-induced human neutrophil adhesion in vitro and abolished TNF-induced membrane alterations and cell spreading. In contrast, TNF-induced increases in β2-integrin (Mac-1 and LFA-1) expression was not significantly altered by actin polymerization inhibition. Consistent with a role for cytoskeletal rearrangements in TNF-induced adhesion, TNF augmented the activity of the Rho GTPase, RhoA, in human neutrophils. However, inhibition of the major RhoA effector protein, Rho kinase (ROCK), by Y-27632 failed to inhibit TNF-induced neutrophil adhesion. In contrast, the formin FH2 domain inhibitor, SMIFH2, abolished TNF-induced human neutrophil adhesion and diminished leukocyte recruitment in vivo. SMIFH2 also inhibited TNF-induced cytoskeletal reorganization in human neutrophils and abolished the alterations in β2-integrin expression elicited by TNF stimulation. As such, Rho GTPase/mDia formin-mediated cytoskeletal reorganization appears to participate in the orchestration of TNF-induced neutrophil-adhesive interactions, possibly mediated by formin-mediated actin nucleation and subsequent modulation of β2-integrin activity on the neutrophil surface. This pathway may represent a pharmacologic target for reducing leukocyte recruitment in inflammatory diseases.